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(54) RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording 
medium for recording various AV streams which enables 
random accessing of a transport stream and an 
apparatus, and to provide a method of recording and 
reproducing on such recording medium. 
SOLUTION: In the recording medium and the apparatus 
and the method of recording and reproducing on such 
recoding medium, arrival time information of an MPEG- 
TS packet arriving at a recorder are added to a specified 
MPEG-TS packet with a variable length and variable 
precision, an integral number of these are combined to 
form a real data part, specific information are added to 
every real data part to constitute a data unit of a fixed 
data length, and the size of the data unit is a fixed length 
equal to an integral multiple or fraction of ECC blocks on the recording medium. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the record medium which can be written and relates to the 
record medium with which the multimedia data which contain data of various formats, such as dynamic- 
image data, still picture data, and audio data, especially are recorded. Furthermore, this invention relates 
a MPEG-TS packet and its arrival time information to efficient recordable equipment and an efficient 
recordable approach especially about the equipment and the approach of performing informational 
record and playback to such a record medium. 
[0002] 

[Description of the Prior Art] ROM mold optical disks, such as recent-years and DVD(Digital Versatile 
Disc)-ROM, — the use as a storage of a computer — in addition, it is utilized for record of video datas (it 
is hereafter called AV data), such as a movie. Furthermore, the phase change mold disk DVD-RAM disk 
(it abbreviates to DVD-RAM below) which has the capacity of several GB is put in practical use as a 
recordable information record medium. 

[0003] The utilization and the interval of MPEG (MPEG 2) which are the coding specification of the 
international standards of digital AV data are expected for DVD-RAM as record / playback media not 
only in a computer application but an audio video (AV) technical field. That is, spread is predicted as 
media replaced with the magnetic tape which is the conventional typical AV archive medium. 
[0004] It is a future big technical problem how the engine performance which records AV data 
containing image data and exceeds the conventional AV equipment greatly, and a new function are 
realized using the optical disk which aims at these large capacity-ization. 

[0005] The greatest description in the shift to a disk is large improvement in the random access engine 
performance. When carrying out random access of the tape temporarily, the time amount of several 
minute order is usually required for rewinding [ of one roll ]. This is extraordinarily late compared with 
the seek time (about several 10ms) in optical disk media. Therefore, a tape cannot become a random 
access device practically. 

[0006] With such random access engine performance, distributed record of impossible AV data became 
possible with the optical disk on the conventional tape. 

[0007] Drawing 1 is the block diagram of the drive equipment of a DVD recorder. Drive equipment is 
equipped with the switch 14, the encoder section 15, and the decoder section 16 which change I/O of 13 
to the optical pickup 1 1 which reads the data of the DVD-RAM disk 10, the ECC (Error Correcting 
Code) processing section 12, one track buffer 13, and a track buffer. 

[0008] As shown in drawing, data are recorded on the DVD-RAM disk 10 by making 1 sector =2KB 
into a smallest unit. Moreover, error correction processing is performed in the ECC processing section 
12 as a 16 sector =1ECC block. 

[0009] A track buffer 13 is a buffer for recording AV data with a Variable Bit Rate in order to record 
AV data on the DVD-RAM disk 10 more efficiently. Since a bit rate changes according to the 
complexity in which those contents (if it is video image) have AV data to the R/W rate to DVD- 



RAM 100 being a fixed rate, it is used as a buffer for absorbing the difference of this bit rate. 
[0010] Also when this track buffer 13 is used further effectively and discrete arrangement of the AV 
data is carried out on a disk 10, it is possible to carry out continuation supply of the AV data to the 
decoder section 16. Moreover, AV data with which it was sent encoder section 15 also in the image 
transcription are recordable on DVD-RAM. 

[001 1] Since DVD-RAM which is this mass archive medium is used more effectively, a UDF (Universal 
Disc Format) file system is carried in DVD-RAM, and access on PC is enabled with it. The detail of a 
UDF file system is indicated by "Universal Disc Format Standard." 

[0012] Next, the AV equipment which we have used is explained conventionally. Drawing 4 is drawing 
having shown the conventional AV equipment and the relation of media and a format. 
[0013] For example, it was natural to put a videocassette into VTR, if it thinks that a user will look at 
video, to put CD into a CD player or CD radio cassette recorder, if you think that seeing on television is 
natural and he will listen to music, and to have heard it by the loudspeaker or headphone. That is, the 
conventional AV equipment was what is one media and pair corresponding to one format (video or 
audio). For this reason, to the thing to see to hear, the user always needed to exchange media and an AV 
equipment and sensed inconvenient. 

[0014] Moreover, the DVD videodisk has been put in practical use as a software package and digital 
satellite broadcasting has been put in practical use as a broadcast system by the spread of digital 
technique in recent years. It cannot be overemphasized that these backgrounds have innovation of digital 
technique, especially utilization of MPEG. 

[0015] Drawing 5 is the DVD videodisk mentioned above and drawing of the MPEG stream currently 
used by digital satellite broadcasting. MPEG specification has a layered structure as shown in drawing 
5. 

[0016] The stream of the MPEG system layer which, as for an important thing, application finally uses 
is differing by package media system like a DVD videodisk, and communication-medium system like 
digital satellite broadcasting here. 

[0017] The former is called an MPEG program stream (following MPEG-PS), a data transfer is 
performed in the pack unit which was conscious of the sector (in the case of DVD 2048 bytes) used as 
record units, such as a DVD videodisk, the latter is called an MPEG transport stream (following MPEG- 
TS), and a data transfer is performed per TS packet of a 188-byte unit especially being conscious of 
ATM. 

[0018] Although it has been expected that AV data can be dealt with freely [ there is nothing and ] by 
MPEG which is digital technique and the coding technique of image voice depending on media, there is 
also such a delicate difference and the AV equipment or media corresponding to both sides of package 
media and a communication medium do not exist by current. 

[0019] The inconvenient dissolution currently sensed with the conventional AV equipment by the 

appearance of an optical disk which has the large capacity of DVD-RAM etc. is expected. 

[0020] An appearance of the record system which can record MPEG-TS similarly with MPEG-PS is 

desired especially with initiation of digital satellite broadcasting. 

[0021] 

[Problem(s) to be Solved by the Invention] This invention aims at building the system which records a 
MPEG-TS stream on the mass record medium in which random access like DVD is possible efficiently 
in view of the above-mentioned technical problem. Especially the arrival time of a MPEG-TS packet is 
managed effectively, and it aims at what is recorded with sufficient access nature as a data unit with 
high ECC block and compatibility is also. 
[0022] 

[Means for Solving the Problem] In order to solve this technical problem, this invention adds the arrival 
time information (ATS) to which the MPEG-TS packet reached the recording device to a MPEG-TS 
packet predetermined with variable length and variable precision. Constitute the live-data section which 
summarized these [ ready / several ], and the data unit (capsule) which is one fixed-data length which 
added proper information (capsule header) for every live-data section of this is built further. The size of 
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this capsule is equipped with the record medium, the record and the regenerative apparatus, and 
approach which are characterized by being the integral multiple of an ECC block of a record medium, or 
the fixed length of 1 for an integer. 
[0023] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the record medium applied to this 
invention using an attached drawing is explained to a detail. 

[0024] The record medium concerning this invention enables record of AV data of various formats in 
the medium of one sheet, and enables management of these data systematically. It enables this to record 
the video data which recorded terrestrial broadcasting as MPEG-PS, and MPEG-TS transmitted as 
digital broadcasting in one record medium. 

[0025] Moreover, these data recorded on the record medium are reproducible in predetermined 
sequence. For this reason, the record medium concerning this invention is equipped with the 
management information for managing AV stream, without being dependent on the class of format of 
AV data. The record medium hereafter recorded in the efficient record format of the MPEG-TS stream 
which is the description of this invention is explained to a detail. 

[0026] Drawing 2 shows one example of the record format in the case of recording MPEG-TS to a 
record medium. The record data which are AV data with which 1000 was recorded on the record 
medium in drawing 2 , The capsule which is fixed length data with which 1001 constitutes the record 
data 1000, ATS which is the time information for 1002 being added to each capsule 1001, and the 
capsule header which stores the proper information on an applicable capsule, and 1003 being added to 
each MPEG-TS packet, and specifying the arrival time, and 1004 are MPEG-TS packets. 
[0027] The structure is explained using drawing 3 as one example of the capsule header 1002. In 
drawing 3 , ID which is the information from which 1010 discriminates a capsule, the storing 
information which shows the number of MPEG-TS packets with which 1011 was stored in the capsule 
concerned, the ATS complement information which has described the precision of ATS and the 
information on an overflow that 1012 is stored in the capsule concerned, and 1014 are information 
which shows the protection-of-copyrights (scramble) condition of the capsule concerned. 
[0028] The ATS complement information 1012 has the ATS precision information 1016 which shows 
the precision of ATS in an applicable capsule at least, and has the description which can be changed per 
capsule according to the bit rate of an input MPEG-TS stream. 

[0029] The system which performs record and playback in such a record format is shown in drawing 6 . 
In drawing 6 , the system control section in which 1060 has the criteria time-of-day signal oscillation 
section inside a system (clock), and 1061 are decryption control sections which encode the inputted 
MPEG-TS stream in the format of drawing 2 , and the endocyst of the ATS generation section which 
generates ATS from the time information of MPEG-TS packet arrival is carried out to the interior of the 
coding control section 1061. 

[0030] 1062 is a decryption control section for performing decode processing at the time of playback, 
interprets ATS of each MPEG-TS packet read from the record medium, restores packet time-of-arrival 
spacing at the time of record synchronizing with the clock of the system control section 1060 interior, 
and performs decode processing. 

[0031] 1063 is a drive which controls a record medium, and 1064 is the playback management 
information processing section, it generates the management information of record data at the time of 
record, reads where [ of a record medium ] applicable record data are recorded, and information at the 
time of playback, and directs the playback section to drive 1063. 

[0032] The actuation at the time of record is explained in the system which consists of such records, 
regenerative apparatus, and record media. 

[0033] If the MPEG-TS stream of a user request is inputted into the coding control section 1061, the 
ATS generation section by which endocyst is carried out to the coding control section 1061 memorizes 
absolutely with reference to the criteria time of day of each MPEG-TS packet arrival time which can 
obtain time of day from the clock in the system control section 1060. 

[0034] When the MPEG-TS packet accumulated in the coding control section 1061 reaches the number 



of packets which forms one capsule, it is described that ATS is also at the time-of-day precision of the 
request which can describe ATS correctly within 1 capsule. 

[0035] Under the present circumstances, the pattern which the description precision of ATS can take 
chooses time information with a precision of 90kHz and two or more kinds of time-of-day precision, 
when recording the stream of a high bit rate that it can set up from the range which can be specified as 
the ATS precision information 1016 shown in drawing 3 and recording time information with a 
precision of 27MHz and the stream of a low bit rate. 

[0036] Thus, after the live data stored in one capsule are decided, the coding control section 1061 
determines a capsule header, and transmits the data for one capsule to drive 1063. 
[0037] The drive 1063 which received this records on a record medium that one capsule does not 
straddle an ECC block. When the input of a MPEG-TS stream is completed, the management 
information (information, such as a data length and chart lasting time) of the record data with which the 
playback management information processing section 1064 has been transmitted at any time from the 
coding control section 1061 is summarized, it transmits to drive 1063, and drive 1063 records this on a 
record medium as a predetermined file (when a user orders it an image transcription halt etc.). 
[0038] On the other hand, in reproducing AV data currently recorded on the record medium, the system 
control section 1060 which received the directions from a user acquires playback management 
information, such as the address with which desired contents were recorded, from the playback 
management information processing section 1064, and it requires of a drive. 

[0039] From the desired address, drive 1063 starts read-out of AV data, and transmits AV data (capsule) 
to the decryption control section 1062. 

[0040] The capsule header of the read capsule is interpreted, the precision of ATS described is specified, 
together with the criteria time of day of a system, the sequential decode of delivery and this is carried 
out, the ATS judging section in a coding control section serves as AV signal, and each MPEG-TS packet 
is outputted to the MPEG decode section. 

[0041] Therefore, in the case of this example, it is possible by changing the time-of-day precision of 
ATS to the transfer rate of an input stream to correspond to the bit rate of an input stream flexibly, and 
to record MPEG-TS efficiently. 

[0042] In addition, the size of the capsule 1001 shown by drawing 2 may be 1 or the integral multiple 

for an integer of ECC blocks (32KB), such as 16KB, 32KB, 64KB, and 128KB. 

[0043] In addition, ATS 1003 (ATS of the head in a capsule) shown by drawing 2 may be the same 

cutting tool length as ATS in the same capsule, and may be time information for which what expresses 

time of day absolutely as arrival time information on the MPEG-TS packet concerned is used in order to 

show the difference of the arrival time with the MPEG-TS packet which arrived before one. 

[0044] Extracting and recording only a MPEG-TS packet required at the time of record with fixed bit 

rates, such as digital broadcasting, also being considered, and recording as ATS the number of the 

MPEG-TS packet which is not recorded can also generate equivalent time information, it may describe 

the number of packets invalid as ATS in this case, and may describe that to the ATS precision 

information 1016. 

[0045] That is, it was described by playback management information etc. by the number of the invalid 
packets transmitted between the flag showing the number of invalid packets of a MPEG-TS packet 
having been shown in the ATS precision information 1016 and the MPEG-TS packet which ATS in a 
capsule reached before one being shown, and also it is easily possible to compute the arrival time of 
each MPEG-TS packet from the bit rate of a program and the multiplexed broadcast. Moreover, the head 
ATS in a capsule can describe similarly the time information which expresses time of day absolutely 
even in this case. 

[0046] Furthermore, when the MPEG-TS packet which is the program which it is going to record arrives 
continuously, from the packet 2nd after the packet group which arrived continuously, the specific 
information of the packet to which ATS was abbreviated and ATS was abbreviated may be described 
like the ATS abbreviation packet number shown in drawing 1 1 . 

[0047] In addition, when the live-data size in a capsule is adjustable in this way, it may pad to a free 



space in a capsule like drawing 12 , or a dummy packet may be inserted in the capsule which is the last 
of record data. 

[0048] In addition, the ATS complement information 1012 shown by drawing 3 may be information 
which consists of only ATS precision information 1016, and may be information which consists of only 
ATS overflow information 1017. 

[0049] In addition, TS shown by drawing 3 The information which pinpoints the arrangement location 
of each MPEG-TS packet in the capsule concerned also with the number of MPEG-TS packet storing in 
the capsule concerned is sufficient as the packet storing information 101 1. 

[0050] In addition, as shown in drawing 13 and 14, a capsule header may be added to each MPEG-TS 
packet, and the endocyst of each ATS may be carried out to a capsule header. 

[0051] In addition, it is possible to record two or more streams on one recorder file at coincidence using 
ID1010 shown by drawing 3 . 

[0052] As shown in drawing 15 , when it is going to record two or more MPEG-TS streams which are 
[ network / input ] different on coincidence, it is possible to extract only a desired stream by giving a 
different identification number for every input stream, and enabling coincidence record to one file of 
two or more streams by recording carrying out interleave arrangement per capsule, and distinguishing 
ID of a capsule header at the time of playback. The record approach of this interleave is very effective in 
the record medium which has a problem in seeking performance, such as an optical disk, in order to 
make the count of seeking which happens during record decrease sharply. 
[0053] Moreover, in order to protect the copyright of AV file recorded on the record medium, it is 
required for record data to carry out scramble processing. In that case, in the encryption section 1065 of 
drawing 6 , at least, a capsule header is not carrying out scramble processing, and it becomes possible to 
interpret the structure of record data simply, without descrambling. 

[0054] Furthermore, the ATS not carrying out scramble processing, if there is ATS which shows time of 
day absolutely, or carrying out scramble processing including no ATS is also considered. These 
examples are shown in drawing 16 , and 17 and 18. 
[0055] 

[Effect of the Invention] As mentioned above in the capsule which is the integral multiple of an ECC 
block or the fixed-data unit of 1 for an integer which is an R/W unit of a record medium according to 
this invention It has the capsule header which stores the information on the capsule proper concerned. 
The arrival time of a predetermined MPEG-TS packet for every capsule ATS which can be described 
with variable precision, By carrying out integer individual storing by the set with the MPEG-TS packet 
which is live data The precision of ATS is flexibly changed from a low bit rate to a high bit rate. A 
MPEG-TS packet is [ that there is no futility in a capsule ] storable, and since the ECC block length and 
compatibility of a capsule are high, excessive seeking and excessive reading can be controlled, and an 
efficient system can be built when recording and reproducing MPEG-TS. 



[Translation done.] 
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cltizmm (^T-b/l^-y^) £ttinU:looS 
Sf-^msf-^ffi ur-fe/u) mmt. z 
mr-uwM xtmmimnE CC^n y 
fgt> l < ttsa&#o i vimimbh z t t ? z. 
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[0023] 

im<mm<DBm] &.r. mmmm^x*m 
mismmm-mmm^^xmmizwmth . 
[0024] *mnz&&wmmi. -&er>mmz& 

\,vXMW7*- v«y h<7>AVr-:y*tf>fBg§£»J1gfc 

u zixt><0T-?zm-V)iz<gm&bi-zi><?>Tb 

6. Ztiiz**). «!Lh«[JS^S:MPEG-PStLrE 

M P E G - T S £-o<7)f Bfi«ftrt CffiHrt -5 £ jflWf 
10 mbtcZ. 

[00 2 5] £tz. mmi*£3dM2tit:Ziht><7)T- 
n^mx^-thZbt^X'^h. zotztto 

fc. xmuzmsmmmt. av^-??)? 

ho^zmitfiz A vx h y -M.Z'mthtzitxr) 

mmimtx^z. vr. *mcvm?i>hMP 

»ztuzmm*iz^xmizm*R?h . 
[0026] m2mmmmzmPEG-Tszmrt 

20 v^t i o o o(«es««:fcies$iT/cAVT-^-ci)i» 
ie»T-? ,1001 Jiiesr-^ iooo 

-rS^T-t/^-y^ 1 0 0 3<iffl^C7)MPEG-TS 

mmXhh ATS. 10 04J4MPEG-TSy^-/ 

[0027] #7Mr/PA.. y r 1 0 0 2<7)-|liftMfc L"C 
035:ffl^T-5-<O«jtS:i)tBBtS. 03fcfcWt. io 

30 lomr-tuvzwm-h'mxh&iv. ion« 

%mt!7*MZffltiZtit:MPEG-TSJ*<!rv hCOgt 

^*^g#iti«. i o 1 2\r%m7*:Mzimztix 
^ATsm&^m»>ML<Dmmnmix^hAT 
sffi&m. i o 1 4irMm7*fu<?>mmm (x 

[0028] ATSffl^tf«10 12Ji. ^< fc htS. 
^*7--b;H^cOATS^je2r^ATS«JgfB#l 0 
165:J§*>. A*MPEG-TSXh>J— AcOb'-zhV 

40 

[0029] ^^id^iegi7*-Vy hT'Kli • ff£ 
Srtfa^XTA$-06fc:^. 06HfcV>T. 1060 

^Xy-J^Wm, 1061{iA*$iTJtMPEG-T 

sx h o-j»m2comizv&fcthmmmx 

i>*). $fttt&m&l 0 61CDrta5tJiMPEG-TS 
*Vr y hiMWWWfflMI**^ AT S Sr±jfe-f & AT S± 

fmtfft&ztix^z,. 

[0030] 1062 immizw^xmt'tr o fz#><?> 
50 GmwemuxM . iE^«**^gi^ai^tutffl^co 
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MPEG-TS^-y h<DATS£fi?f?U yXfAM 

[oo3i] 106 3\*m&m*£®®i-& 7X' 
& o . 10 6 4 un>k t mmmm®x'f> o . immz 

U B^EfaS: K 7>f 7" 1 0 6 3 tJgpjcTS . 

too32] zoi o%Em ■ m^nw&mm&m* 
^m^tii^T-Mzti^xmmmmm-t io 

[0 0 3 3] JL-if-fllfac7)MPEG-TSXh'J-A 

imwm» 1061 cA*$its t . wwm&st 

1 0 6 ltrtfi?il-SATS4MgS*Hi^«MPEG- 
TS^7 hJ'W^Offimis'JSr^^ASOffliaH 0 6 

o rt <?> 9 o y? t># ^ ti § aps m i #ss LE« tx 

[0034] flftftMfltfl 0 6 1 (cW»«*ifcMPE 

[0035] £4>BL ATSOieaSJgcOJRO 3 */t* 
- ->J4@3fc^§il*ATSf&jgffi«l 0 1 6£Jg5rC 

**«B*»^aararr*o. lutr, shfyhv-h 
h u -Ana**-* t # at 2 7mhz oiag^is 

33HP8. ffi^yhl"-h<9Xhi;-A£feim>i:£fc 

ii90KHz <7>»sco^3?jiff« t . i@gcaa«^j»s 

[0 0 36] CKOidtctTi^r-fe^tctStt^nsn 
T-^tfusu:®. »^k$!ifflia5i o 6 io*?** 30 

^•y^fltfgL. ltfT^/kJHDr-^fch'^riO 
6 3 H$kjH"$"2> . 

[0 0 37] 3fX^t3tH7-fyi0 6 3*>*ECC^ 
o -y ? £ l ^Tt/kHSCl fc wfroj; d tclElt&ffcfc: 
m:-f&. MPEG-TSXM>-AC0A**^TLfc 

1$ (a— f-mmw±^m^tLfz^m) at. ff£ 
^ffi^KMSs 1 0 6 4i><n^imm 1 0 6 1 *^si 
mmzixxzKsm^-fcvmim (t-**«hb 

^^a^oifffi) ££fc#>. K7^yi063(C«ii 

[0038] lEgS8*fcf2ISSilXV^ A Vf- 
XrAJOfl^i 0 6 OA*. SrS^nyr^y*^?*! 

t:7 k wx9<oii£ffiflm»ii^mflni»is 1 0 

[0039] h'747l0 6 3kB9riI<0Th'WU , 5A 
Vr-^c^aSL«riBS6t. &3ftMttSl 0 6 2^ 
tAVr-f (rtT-fe/P) £IS*t4. 

[0040] flHHbHVPmoAT S«|£«i. M»& 50 
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lr>SATScofft@?£EfgU ^rA«aHWJSi:^*> 
«I«OTPEG-TSA-y 7 h£MPEGg^gB£ 

ztitfmm^ztixAvm^t%->xtii})Zti 

h. 

[oo4i] Ltdfi^x. *m$m<?>%r$:. XiJX h u 

—J\0$fcSk\/— hfcJtl/CATS <0B$5Qfif££S;t & £ 

ttc± hi"- 

U ^$S<MPEG-TS^^^^t*^T'& 

6. 

[0042] ft. 12t^U*r*;H001W 
X«16KB. 32KB. 64KB. 128KB3&0E 
CC7n-y? (32KB) 

[0043] ft. i2TWcATS10O3 

;n^5tsB«ATs) am— ty-tfrpwAT s tmt'* 
>vvmmmmmtLxwmm*m-i><r>x'{>. 1 

OBUtSWLJtMPEG-TS^ y hfc<9£J«K!$k9 

nfl* jjct/ywcjiiv > htimmmx-h -> x t, &v >. 

[0044] x^/l4^=5rfcV>il5gt'-y h 1^- hX'tf) 
fEiH^i. *£^MPEG-TS^ y h£tt£fe£ 

tiJUTieS^SC:fci>#i.^ EgiSft&vwPEG 
-TSA'y--/ h<Dffli&£ATSi: LXfEgrTS,! £Xi> 
P)^<0^J1f«*WC§. ^*§£ATS£bX*t2& 
Sr/^y h&£fEi<EU ATSf&gfiffftl 0 1 6fc-£«D 

[0045] Oifc>,ATS»gfP8l016fc{4MPE 
G-TS^^-y h<7»/N^r.y hScSr^L^Clfc^^ 

EG-TSAy-7 ht^fc^^fUtiiSai^^-y h 

y'7A!:MftJ«:MOb'7 hU-h*>4>#MPE 
G - T y h ^J«^SlJ^*tB^-& ^ t tfm>^ 
mx-hh. tfil. icO*^Tt,^T-fe^rt^5feS!ATS 

[0046] $^>{c. ami£ot-r2>7a7yJ»X't> 

a. a^LT?MLt^°y-y h®v>2matmwv 

h*^{±ATS 5:^16 L. ATSj&^SB&^iXJtM-y y h 
^£tf«$:H 1 1 AT S«B&yt^ y h#5§" 

[ o o 4 7 ] c:<o«k o iztr-tuvtomf-fiM 

XiM^CO^t. i>l<timirr-*<?)m£X'$>&*T 

hi 2<7)£5iz*}T*)um*Bimmmzj* 

[0048] ft. 03T'*L^ATS?j^ffi«lO12 
»4ATSSIS1f«l 0 1 6tf(t*»fe«K3*l*flWC* 

->Tt^^L. ATsistoMi o 1 7tnn>e>m 
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[0 04 9] ft. 03T'^LJtTS packetfgtt 
fpgl 0 1 lte^it;$7-fe;Prt<DMPEG-TS;\-y-y 

[0050]$. 013. 1 4£^kLtz£dlz®«0)M 
Mc^r^i^yrfcttflnL. ffl* 

<7>AT S £#:r-fe^y Wzft&ZitX l>$&\ 
[005 1]$. 03r*LfcIDlOlO£ffl^T- 
^>WE^7 r >f ;KcPf^fcSI*c7)X b i> ~J*zm£t 5 10 

[0052] 01 5fc**j:dfc. A^^E^OM^I. 
P E G -t sx h y -A^^tclE^L J: 5 fc 

teHi^SEfc U *^||^l^fc{i*T-b^-y^cO I D 

**bw-4 z t xmmox v v -j&trkm$t& z t 
mm.xhh. zco4 >?-v-7comiimi.seM* 
fca£*y-?Ha*aBi3**fc*. %~f4x?m<n 20 

W)X'b&. 

[0053] tfz. Kaum±.&eaztvtiAV7T4 
9mi-rzzt#£§tx'h&. mem^itM 

10 6 5£*>VVC. £sfc< t t^T-fe^-y^i;*.:?? 
>7)V9mL%\\Z.kX\ TX? : 7>7')l'-f&Zt%< 

[0054]$ t>izii. mmmz^-t at s#>*&*uf 

^ATS{iX^7yy^aL5rV\ 2*:J±£Ttf>A 30 

h. ztit><rmmkm\z>^ 17. lsic^t. 

[0055] 

iyfigiDMPEG-TSA^y \-<rmmM*1}7*i)\>Z' 
tiZ^m%&X'i&£ftm&ATSt, Hx-^-Cfc^M 
PEG-TS^-yhtcO-b-ybT'miBlgJfrr-S^t 40 

StfHtSfcSHfcSlh #7*;M^*eB;£<mpeg- 

CC/D7 ^fttSWtt^V^ftt^^^-^^ 

MPEG-TS£feit- 

[0ii<7)fS#^iftBB] 

[01] DVDWD-^H5>f^aO7'o>y^0 

[02] *m\<ry-mbnBBx-h & les? * - v y 50 
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[03 ] *3&BJJ<^f|j&^ffiET&l>;$T*^y 9 

[04] fi^AVt8S§fc*T4 7OK$£*-r0 
[05] MPEG-PSfcMPEG-TS<Dfiij§£jK 

[06 ] *^BHcO-»tco«ffiT'fcSlES • ff£§£S 

[07] AV7r^^tf^ v?vv<mmt. 

[08] *l6BB<7)-|liSO»®T'J>SIS^7 ; r-'7y 

[09] *^BHW-HSfe^ffi-CJ>S!E»7=r-v>y 
h^)r-^fiijt0 

[0io] *mi<?>--m&mmx'hum7*- v 

•y h<7)r-^ffij§0 

[011] *5ffiJ3cO-Hte£0»®T'J.S ATSWf 

oies^^r-vy hcor-^18@0 
[012] *%o^-site<7)»ffli-cj)-s.>'N-x 

[0133 *H930-Hi6^.<iT'AI»l2»7 *- v 

•y v^—tmm 

[014] *f|BJc7)-|Q|^®T'J>l»ie»7 *-V 
•y hcOT-^1iia0 

[015] ^mm-m&cmmx'h h 

7ESISM7*-v-y hcor-^ffljt0 
[016] *%BBco-HSfi^©T'J)l.ie»7 
»/ h^X? 7y77MSUi£^L;t0 

[017] ^iiB^-iisfe^sT'&sies^ 

•y h<OX^5>-y^a2:^L7t0 

[018] *m*7)~mm0&mx't>z>im7 *-v 

[019] ATS(7)ISiW^^7--fe;H^$feffl<7)ATS 
ttl&^J ( 2 7MH z ) W^tCitKLiftBttS0 
[02 0] ATSO«Jg^$g&S£I}ll^S£^7 

[flr^«0iiBB3 

10 DVD-RAMf-f-^? 

11 3£tf-y?7-yT 

12 ECCS^ISP 

13 hy-v?rty7T 

14 b77?A>7T^7f 

1 5 xyn-ygp 
16 T3-^ 
10 00 Egr-^ 
10 01 X'T-fe/l' 

1002 ^y-kfl^yy 

1003 ATS 

10 04 MPEG-TS^ 7 h 
1010 ID 



1011 TS packet*g*«rtif$8 

1012 atshi^ss 
1014 m&®mm 

1016 ATS»S1fffi 

1017 ATSlfrfc^l.'gS 
106 0 isXy-Mm® 
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1 0 

106 1 V&Wm& 

1062 s^ftsoasas 

1063 K^-fT' 

10 64 H^t^tt^lSgP 

1065 rn^im 








Capsule 


Capsule 


Capsule 


Capsule 




Capsule 


Capsule 


(8KB) 


(8KB) 


(8KB) 


(8KB) 




(8KB) 


(8KB) 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 




ATS 


TS packet 


(18B) 


(6B) 


(188B) 


<2B) 


(188B) 




(2B) 


(188B) 



1002 \- 1003 v 1004 
43 TS packets / Capsule 



[01 9] 



MPEG-TS 
packet number 


Arrival Time 
(27 MHz) 


ATS 
(27MHz) 


ATS 
(90 KHz) 


ftfc 


t 


100000 


100000 


100000 


100000 


2 


103021 


3021 


10 


2 


3 


105097 


2097 


7 


3 












43 


133060 


2490 


8 


2 
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[03] 

1002 



Capsule Header 




ID 


TS packet 


ATS 








^ 1010 \-1011 


V 1012 




1014 \- 1015 


ATS IRSffifi 


ATS 


\- 1016 


1017 


\ 




1) 27MHz 

2) 90KHz 









[04] 



& ^ ^ 




VTR 



STB 



oo 



o 
D 



o 
O 



0 



1> 

^ N 




3 — -r-f^- 
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[05] 



[07] 




LOOT 

h 



VIDEO IT 




- VnWO.lTJFO 

- M_VOi.V01 

- b_V0B.TO» 

- s.vobs.vob 





1 1 


1 !>-FT*- 1 






MPEG-TSAA j^X^ 



[06] p^^k*"^ ^'^^ 




1061 



ATS£jfc« 4 



1060, 



£ 



1065 



1064 




[08] 



^1 



1062 



1083 



1000 



Capsule 


Capsule 


Capsule 


Capsule 




Capsule 


Capsule 


(8KB) 


(8KB) 


(8KB) 


(8KB) 




(8KB) 


(8KB) 



CapEulo header 


ATS 


TS packet 


ATS 


TS packet 




ATS 


TS packet 


(22B) 


(2B) 


(188B) 


(2B) 


(188B) 




(2B) 


(188B) 



43 TS packets / Capsule 
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m9] 
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1000 





f 


1001 












Capsule 
(32KB) 


Capsule 
(32KB) 


Capsule 
(32KB) 


Capsule 
(32KB) 


Capsule 
(32KB) 


Capsule 
(32KB) 


Capsule 
(32KB) 



Capsule header 
(64B) 


ATS 
(6B) 


TS packet 
(188B) 


ATS 
(2B) 


TS packet 
(188B) 


■ ■ ■ 


ATS 
(2B) 


TS packet 
(188B) 


* 




172 TS packets / Capsule 




k 



[010] 



1000 



1001 



Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


(32KB) 


(32KB) 


(32KB) 


(32KB) 


(32KB) 


(32KB) 



Capsule 
(32KB) 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 


■ • ■ 


ATS 


TS packet 


(88B) 


(2B) 


(188B) 


(2B) 


(188B) 




(2B) 


(188B) 



1 72 TS packets / Capsule 



[0133 



1000 



lOOt 



Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


(6KB) 


(6KB) 


(6KB) 


(6KB) 


(6KB) 


(6KB) 


(6KB) 



Capsule header 


TS packet 




Capsule header 


TS packet 


(4B) 


(188B) 




KB) 


(188B) 


* 


32 TS Packets / Canute 




w 
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[01 11 

1000 





^1001 


Capsule Capsule 


Capsule 


Capsule 


Capsule 


Capsule 




Capsule header ATS 


TS packet 
<188B) 


ATS 


TS packet TS packet 
(188B) (188B) 


padding 






k 




TS packet 














TS packetgflt 







[012] 



1000 



Capsule 
#1 



1001 



Capsule 
#2 



Capsule 
#3 



Capsule 
#4 



Capsule 



Capsuled 1 


Capsule header 


ATS 


TS packet 

(f «8sr 


TS packet 
' (188B) 


■ ■ ■ 


padding 



Capsule#n 



Capsule header 



ATS 


TS packet 


ATS 


Dummy 


• > • 


ATS 




(188B) 




TS packet 







Dummy 
TS packet 
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[014] 



1000 



WAT -9 


r 


1001 












Capsule 
(21KB) 


Capsule 
(21 KB) 


Capsule 
(21KB) 


Capsule 
(21KB) 


Capsule 
(21KB) 


Capsule 
(21KB) 


Capsule 
(21KB) 



Capsule header 


TS packet 




Capsule header 


TS packet 


(4B) 


(188B) 




(4B) 


(188B) 




112 TS packets / CaDsule 




-r 



[015] 



Capsule 


CapsuJe 


Capsule 


Capsule 


Capsule 




(ID=A) 


(ID=B) 


(ID-A) 


(ID-A) 


(ID=B) 






mi 6] 



1000 



£_ 



1001 



Capsule 


Capsule 


Capsule 


■ m m 


Capsule 



Capsule header 


ATS 


TS packet 
(188B) 


ATS 


TS packet 
(188B) 




ATS 


TS packet 
(188B) 


Unencrypted 
portion 


Encrypted portion 
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[017] 



1000 





^ 1001 












Capsule 


Capsule 


Capsule 


Capsule 


■ ■ ■ 


Capsule 


Capsule 



Capsule header 


AT 

i 


S 

i 


TS packet 
(188B) 


AT 

i 


S 


TS packet 
(188B) 


■ • ■ 


AT 

i 


s 

i 


TS packet 
(188B) 


Unencrypted 
portion 






Encrypted portion 















II 83 



1000 




Unencrypted portion 



Encrypted portion 
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[020] 



c 



START 
<ATS8£f*27MH*> 



MPEG-TS/ VrvhSM 



Yes 




ATS0>»S£A^-bA.rt 



ATS©8t8£ft£U 



Y«W 




No 




Yes 



ATSOltRS^^Hi^Rr 



c 



EWf> 



> 
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F?-A(##) 5C052 AA02 AB03 AB04 CC11 CC12 
5C053 FA24 GB06 GB15 GR37 JA21 
JA22 

5D044 AB05 AB07 BC06 CG04 DE02 
DE03 DE14 DE39 DE68 GK08 



% 



